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Abstract 

Background: Malignancy and its treatments could cause disturbance in homeostasis 
of body such as Cortisol secretion. The present study has investigated the effects of 
Cortisol level imbalance in behavioral and emotional adjustments. 

Methods: Seventy-eight children with Acute Lymphoblastic Leukemia (ALL) have 
involved in this study. Their salivary Cortisol level, which were sensitive to pain and 
disruptive behaviors, have measured. 

Results: Cortisol level effect in different periods: within duration of reaction to 
pain, sensitivity to pain and disruptive behaviors have evaluated. In addition 
abnormal regulation of Cortisol levels have shown a very strong relationship 
between sensitivity to pain and the disruptive behaviors. Cortisol suppression was 
responsible for adjustment by the participants to stressful conditions. 

Conclusion: Previous investigations have shown that there is a low reaction to 
stressor which decreases the vitality as well as impairing a negative memory in low 
Cortisol levels. The findings of the present study demonstrated a nonlinear relation 
between Cortisol level and sensitivity to pain as well as disruptive behaviors. 
Therefore, regulation of Cortisol- up and down- is predisposed to maladjustment. 

Keywords: Child; Cancer; Cortisol; Pain; Disruptive behavior disorder 

Please cite this article as: Firoozi M, Besharat MA.Cortisol -a Key Factor to the 
Understanding of the Adjustment to Childhood Cancer. Iran J Cancer Prev. 2013; 
6(l):l-7. 



1 . Dept. of Psychology, University of 
Tehran, Tehran, Iran 

Corresponding Author: 

Manijeh Firoozi, PhD 

Tel: (+ 98) 21 22 95 96 35 

Email: manijeh_firoozi@hotmail.com 



Received: 24 Apr. 201 2 
Accepted: 30 Jul. 201 2 
Iran J Cancer Prev 2013;1:1-7 



Introduction 

The sympathetic nervous system activity is a 
suitable standard for the study of the biological 
foundation of emotions. One of the investigating 
ways for system activity could be the Cortisol level 
measuring [1]. For instance, when anxiety is 
heightened, the Cortisol level increases 
correspondingly [2]. Salivary Cortisol has emerged as 
a non-invasive technique as well as a potential 
biological stress measurement, in different 
researches, then involving children because the linear 
relation between salivary Cortisol and serum Cortisol 
[3]. 

Some previous studies have examined the effects 
of changes in the salivary and blood Cortisol level 
from a developmental perspective. Cortisol patterns 
are generally established at early infancy [4, 5]; 
despite this, the activity of the Hypothalamic- 
Pituitary-Adrenal (HPA) axis is almost intense in 
young children [6]; while it develops a downward 
trend until puberty [7]. Researchers believe that 



children initially respond to new and threatening 
stimuli equally; however, over time, they learn to 
distinguish between novelty and unfriendly stimuli; 
therefore, they learn how to respond biologically 
according to the situation [8, 9]. Gradually, when 
children are more exposed to environmental 
changes, they demonstrate more regulation of 
activity in the HPA axis [10]. A number of studies 
have indicated that children with HPA hyperactive or 
other dysfunctions in this system are emotionally 
negative and socially isolated [1 1]. 

In addition, the activity of the HPA axis has been 
investigated in patients with cancer. Radiation 
therapy is the common cause of irreversible thalamic 
and pituitary dysfunctions in cancer patients [12]. 
Chemotherapy as part of standard treatment for ALL 
could cause adrenal suppression in children even 
after tapering the dose for over 9 days [13]. A 
study of leukemic children with lumbar punctures has 
shown variability in children's salivary Cortisol 
response. Investigators have found that children with 
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lower levels of pain tolerance have shown elevations 
in Cortisol after experiencing lumbar puncture [14]. 

The important question in this study is how Cortisol 
level could affect an adjustment in children with 
cancer. For this reason, we have investigated the 
relation between Cortisol level with respect to 
sensitivity to pain and disruptive behaviors. 

Children with cancer have often suffered from 
unpredictable and out of control pains. This usually 
drives such children and their family to desperation 
and distress [15]. A wide variety of diagnostic but 
painful methods and aggressive treatments are 
administered on children with Acute Lymphoblastic 
Leukemia (ALL) [16]. But the most painful treatment 
such as injection and specially bone marrow 
transplantation provoke anxiety and unavoidable 
reactions in pediatric oncology cases [17]. Painful 
medical processes induce a wide variety of reactions 
in children, from unavoidable reactions to loud cries 
of pain [18]. The first experience of pain might 
create a vicious cycle for subsequent painful 
experiences. The pain is accompanied by a high 
sense of anxiety and anticipation of terrible 
experience in similar situations [19]. Moreover, 
laboratory studies have shown that there are 
obviously individual differences in reactions to pain 
[20]. It has great importance to note such individual 
differences for reacting pain, but tend to remain 
constant over time [21]. A change in the Cortisol level 
constitutes a crucial factor in pain sensitivity. Studies 
have revealed that the Cortisol levels of children 
have been increased after aggressive treatments 
[22]. In sum, according to studies, treatment of cancer 
leads to variation of Cortisol secretion. On one hand, 
Cortisol suppression due to chemotherapy and in the 
other hand invasive treatment such as painful 
injection disrupts Cortisol rhythm in children with 
cancer. The main question of present study is how 
Cortisol level could change the effect on adjustment. 

Materials and Methods 

Participants 

Seventy-eight (33 females, 44 males) children with 
Acute Lymphoblastic Leukemia (ALL) have involved in 
this study. Potential participants have identified from 
the list of Outpatient Chemotherapy Room and have 
selected randomly. The eligibility criteria for inclusion 
in the original study were for different children 
groups as below: (1) Between 3 and 12 years; (2) 
Suffered from Acute Lymphoblastic Leukemia (ALL) 
(3) Cured by chemotherapy. From the initial list of 
the potential participants, three children have not 
taken part in the research. All the patients have 
received standard induction chemotherapy according 



to the NOPHO-92-ALL protocol. Data gathering 
carried out exactly before taking chemotherapy 
drugs. The prednisolone dosage was 60mg/m 2 per 
day for 5 weeks, tapering over 9 days. 

Measures 
Cortisol 

The measurement of Cortisol in saliva, reliably 
reflects physiologically active free Cortisol levels in 
blood, since unbound plasma Cortisol diffuses easily 
from blood to saliva. Salivary samples have 
collected using the Salivate system from Sarstedt, 
and then centrifuged. Cortisol kits have refrigerated 
until retrieve and radioimmunoassay; employing 
commercial reagents from Diagnostic Systems 
Laboratories, Inc. Samples has stored at 5°C until 
using EIA kits from Salimetrics, Inc. The intra-assay 
coefficients of variation were 3.1 and 0.7%, while 
the inter-assay values were 3.04 and 1 .6%, 
respectively for low and high controls. The value of 
12 nmole/l for the lower limit of a normal stimulated 
Cortisol in saliva has chosen as all tested patients at 
baseline had a normal stimulated s-cortisol > 500 
nmole/l, then a stimulated Cortisol in saliva > 12 
mol/l. 

Disruptive Behavior Disorder (DBD) 

The Disruptive Behavior Disorder rating scale 
(DBD) is a 42-item inventory that assesses all 
symptoms of externalizing behavior disorders as 
described in the DSM-IV [23]. The questionnaire 
could be completed by caregivers. Higher scores 
have indicated greater severity of problems. Scores 
above the 95% represented the clinical range. 
Adequate psychometric properties have been 
established. 

Before using DBD in this study, we have revised 
the test based on mothers interview, and ALL children 
interview. According to the results of the interviews, 
ten of forty-two items of DBD have selected and 5 
items included the following have added: s/he all the 
time is nagging, s/he stops playing, s/he stops 
regular eating, s/he is crying nonstop and s/he is 
requesting unusual things. Kendall's coefficient of 
concordance (W) has computed to assess whether 
there was significant agreement on the rank order 
among three practitioners, four nurses and four 
mothers in the pediatric oncology ward. 

The Face Legs Activity Cry and Consolability 
(FLACC) 

The FLACC observational pain assessment tool has 
been widely used to measure pain intensity in young 
children [24]. This tool provides a reliable and a 
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Table 1. Descriptive data based on disease characteristics 
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Table 2. Participants characteristics based on variable study 



Variables 


95%Confidence Interval for Mean 


M 


SD 


Cortisol 


3.8-5.008 


4.40 


0.30 


Pain reaction duration 


43.77-47.99 


45.88 


1.05 


Sensitive to pain 


5.37-6.21 


5.79 


0.21 


Disruptive behaviors 


42.49-49.53 


46.01 


1.76 



Table 3. Statistics model for the effect of Cortisol level on pain reaction duration, sensitivity to pain and 
disruptive behaviors 



Variables 


R 2 


F 


df, 


df 2 


P 


Cortisol 












Pain reaction duration 


0.80 


101.05 


3 


74 


0.001 


Sensitivity to pain 


0.79 


93.08 


3 


74 


0.001 


Disruptive behaviors 


0.83 


122.84 


3 


74 


0.001 



valid framework for assessment of pain in children. 
This simple tool contains five categories (face, legs, 
activity, cry and consolability), each of them is scored 
from 0 to 2 to provide a total score ranging from 0 
to 10. FLACC scale is a measurement used to assess 
pain for children between the ages of 2 months— 
7years or individuals that are unable to communicate 
their pain. The scale is scored between a range of 
0—1 0 with 0 representing no pain. The scale has 5 
criteria which are each assigned a score of 0, 1 or 2. 

The FLACC scale has also been found to be 
accurate for use with adults in Intensive-Care Units 
(ICU) who are unable to speak due to intubation. The 
FLACC scale offered the same evaluation of pain as 
did the Checklist of Nonverbal Pain Indicators (CNPI) 
scale which is used in ICUs. 



Duration of reaction to pain 

Duration of reaction to pain is a behavioral 
checklist comprises of four items on its rating scale 
[25]. These four points would consider the first 
reaction he/she makes, these reactions might 
fear induced ones; then where and when exactly 
have the reaction to pain begun; considering the 
last reactions exhibited before the restoration of 
calm, for instance when a baby stops crying and 
goes back playing or being active again. These 
points indicate duration of reactions and the time 
that response to pain ends. Kendall's coefficient 
of concordance has calculated from the points 
that given by the physician's assistant, the 
psychologist in the ward, three of the mothers 
and the experimenter. The value of Kendall's co 
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Figure 1 . Relation between Cortisol level and Figure 2 . Relation between Cortisol level and 

disruptive behaviors sensitivity to pain 
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Figure 3. Relation between Cortisol level and time duration 



in this scale was 0.88 which was significant at 
p<0.001. After chemotherapy treatment, the 
average time for reaction to pain was 
(M=12sec; SD=0.86). 

Results 

Table 1 has shown descriptive data according 
to disease characteristics. Average of 
participant's age was about 7 years old. Fifty- 
three percent of them were boys and 47% were 
girls. About thirty- six percent of them have 
diagnosed in the early childhood. According to 
laboratory report, 41.65% have shown lower 
and 1 1 .04% higher Cortisol level than standard. 
Table 2 demonstrates range and mean of study 
variety. 



To evaluate the effect of Cortisol level on pain 
reaction duration, sensitivity to pain and 
disruptive behaviors (Table 3), nonlinear 
regression has used to estimate parameters of a 
best-fit pattern function to data. A cubic curve 
has fitted through all data to obtain parameter 
estimation. The analyses has revealed that the 
nonlinear effect of salivary Cortisol is highly 
predictive of pain reaction duration. This 
duration has shown a high regression coefficient. 
Based on Figure 1, participants could not react 
to pain when either Cortisol level is low (bi= - 
22.04) or is high (b3= -22.58) then in the normal 
rate of Cortisol, they relatively react pain much 
sooner (b2= 4.69). 

The analyses revealed that the nonlinear 
effect of salivary Cortisol is highly predictive of 
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the duration of reaction to pain (Figure 1 ), 
sensitivity to pain (Figure 2) and disruptive 
behaviors (Figure 3). 

Discussion 

According to the results, Cortisol levels 
dramatically have decreased in children with Acute 
Lymphoblastic Leukemia (ALL). Consequences of 
Cortisol suppression could be permanent and 
dangerous. For example, abnormal regulation of 
Cortisol rhythm has associated with various negative 
outcomes, including: tumor growth, early mortality, 
and increasing pain [26, 27]. Chronic Cortisol 
abnormal regulation causes hippocampal 
dysfunction, hence resulting in memory impairment 
and other cognitive problems [28]. Studies in 
physically healthy individuals have shown relations 
between disruption of HPA axis rhythms and 
affective mental illness as well as chronic stress [29, 
30]. Despite the negative consequences of 
decreasing Cortisol, it could be an important 
determinant for adjustment in childhood cancer. 

Reaction to stressors 

Cortisol level characterizes intensity of response to 
perceive stress [31]. Emotional reaction to stressors 
declines, while chemotherapy or malignancy progress 
caused decrease in Cortisol level. This evidence 
confirms some previous findings that despite stressful 
situations, survivors of childhood cancer demonstrate 
a good adjustment, even better than healthy children 
[32]. Survivors react to stressful stimuli with less 
intensity and this made researchers to conclude that 
this group could adapt very well. Therefore, perhaps 
it could be a better adjustment if only a smaller 
emotional response, has replied to stress because 
Cortisol level failure; but this conclusion has simply 
stated that Cortisol plays a complex role in 
adjustment to childhood cancer. 

Liveliness 

There are some evidences that declining Cortisol 
level could associate with abnormality in glucose 
metabolism and the subsequent loss of energy [33]. 
In some previous studies, children with cancer have 
shown less liveliness in comparison to healthy children 
[34]. Nevertheless, less liveliness and happiness in 
children with cancer might be related to Cortisol 
suppression. 

Impaired negative memory 

Glucocorticoidssuch as Cortisol could affect 
memory retrieval; they are also important 
information of new memories [35]. Depressing 



Cortisol levels before memory recall has long-lasting 
effects [36]. Recently, an interesting phenomenon has 
been discovered in young women who have received 
a double dose of metyrapone, a drug that inhibits 
Cortisol secretion, then they have reported impaired 
recall of the negative parts of a story [37]. In 
another study, it has observed that children with 
cancer, compared with healthy children, could 
recognize more positive images [38]. Probably, 
positive bias or repressed negative memories in such 
cases could be the outcomes of Cortisol diminishing. 

Sensitivity to pain 

Numerous environmental and genetic factors have 
found as responsible for individual variability in pain 
response [39]. In addition, different brain regions 
have been related with sensitivity to pain [40]. In the 
present study, Cortisol level is introduced as an 
important hormonal factor for different individual 
pain sensitivity. 

Disruptive behaviors 

Interview with participants' mothers has revealed 
that disruptive behaviors in children with cancer have 
shown differences with healthy children. For instance, 
when a number of red blood cells decrease in 
leukemic children, they demonstrate a behavioral 
syndrome which includes nagging, refusal to play, 
refusing to eat, continuous crying and requesting 
unusual things. Unfortunately, there is no standard 
checklist about disruptive behaviorsof children in 
hospitals. The results of this study show that this 
syndrome is also related to Cortisol suppression. This 
syndrome is important then its relation to Cortisol 
level is critical. For example, it could be an important 
alarm for the practitioner when a patient shows bad 
condition. 

The findings of the present study have reported a 
nonlinear relation between Cortisol level and pain 
sensitivity as well as disruptive behaviors. In other 
words, the rate of pain sensitivity and disruptive 
behaviors have ascended with Cortisol level increase. 
When Cortisol has reduced, pain sensitivity and 
disruptive behaviors have both subsided. 
Dramatically, it has also found out that pain 
sensitivity and disruptive behaviors have suddenly 
increased with Cortisol suppression. Therefore, 
abnormal regulation of Cortisol- up and down- is 
prone to maladjustment. Children with suppressed 
Cortisol might more likely die because of debilitated 
immune system. Usually, researchers have ignored 
investigating disruptive behaviors in these patients, 
because the children with critical situation have not 
prepared to participate in psychological research; 
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instead, they think about survival instincts. It is 
possible that survivor Cortisol remain constant over 
time (regulate in lower rate). This phenomenon could 
be explained by the scoop theory. The "scoop" 
model as a developmental perspective in the 
reaction to pain has posed that not only the genetic 
elements determine the reaction of neurons to pain 
[41], but also, environmental elements such as 
chemotherapy drugs directly have effects on 
reactions to painful conditions. Neuron system has 
changed through environmental conditions during 
certain critical periods of development might have a 
more lasting effect that could even continue till 
adulthood. Nevertheless, further studies should be 
designed to compare Cortisol level in children with 
cancer after chemotherapy. 

Conflict of Interest 

No conflict of interest to disclose. 

Acknowledgment 

The authors wish to thank MAHAK Hospital for 
cooperating in data gathering. 

Authors' Contribution 

Manijeh Firoozi and Mohammad Ali Besharat have 
designed the study. Manijeh Firoozi has collected the 
data and written the paper. Mohammad Ali Besharat 
has contributed to data gathering. 

References 

1 . Denson TF, Spanovic M, Miller N. Cognitive 
appraisals and emotions predict Cortisol and immune 
responses: A meta-analysis of acute laboratory social 
stresses and emotion inductions. Psychological Bulletin. 
2009; 135(6): 823-53. 

2. O'Donovan A, Hughes BM, Slavich GM, Lynch L, 
Cronin MT, O'Farrelly C, et al. Clinical anxiety, Cortisol 
and interleukin-6: Evidence for specificity in emotion- 
biological relationships. Brain, Behavior, and 
lmmunity.201 0; 24: 1074-7. 

3. Schmidt NA. Salivary Cortisol testing in children. Issues 
in Comprehensive Pediatric Nursing. 1 997; 20: 1 83-90. 

4. Groschl M, Rauh M, Dorr HG. Circadian rhythm of 
salivary Cortisol, hydroxyprogesterone, and progesterone 
in healthy children. Clinical Chemistry.2003; 49: 1 688-91 . 

5. Gunnar MR, Bruce J, Hickman SE. Salivary Cortisol 
response to stress in children. Advances in Psychosomatic 
Medicine.2001; 22: 52-60. 

6. Gunnar MR, Donzella B. Social regulation of the 
Cortisol levels in early human development. 
Psychoneuroendocrinology.2002; 27: 199-220. 

7. Hunter AL, Minnis H, Wilson P. Altered stress 
responses in children exposed to early adversity: A 
systematic review of salivary Cortisol studies. Sress.201 1; 
34 (4): 269-76. 



8. Stoppelbein L, Greening L, Fite P. Brief Report: Role 
of Cortisol in Posttraumatic Stress Symptoms among 
Mothers of Children Diagnosed with Cancer. Journal of 
Pediatric Psychology. 2010; 35 (9-8): 960-5. 

9. Kudielka BK, Hellhammer DH, Wu'st S. Why do we 
respond so differently? Reviewing determinants of human 
salivary Cortisol responses to challenge. 
Psychoneuroendocrinology. 2009; 34: 2-1 8. 

1 0. Lam S, Dickerson SS, Zoccola PM, Zaldivar F. 
Emotion regulation and Cortisol reactivity to a social- 
evaluative speech task. Psychoneuroendocrinology. 2009; 
34(9): 1355-62. 

1 1. Tyrka AR, Kelly MM, Graber JA, DeRose L, Lee JK, 
Warren MP, et al. Behavioral adjustment in a community 
sample of boys: Links with basal and stress-induced 
salivary Cortisol concentrations. Psychoneuroendocrinology. 
2010, 35 (8): 1 167-77. 

1 2. Ma SR, Brian JW, Leeb VM, Jason Pa S. Radiation 
therapy and stereotactic radiosurgery for the treatment of 
Cushing's disease: an evidence-based review. 
Neuroendocrinology.201 0; 17 (4): 356-64. 

1 3. Stoppelbein L, Greening L, Fite P. Brief Report: Role 
of Cortisol in Posttraumatic Stress Symptoms among 
Mothers of Children Diagnosed with Cancer. Journal of 
Pediatric Psychology. 2010; 35 (9-8): 960-5. 

1 4. Hogan ME, Kikuta A, Anna Taddio A. A systematic 
review of measures for reducing injection pain during 
adult immunization. Vaccine. 201 0; 28 (6): 1 51 4-21 . 

1 5. Gerali M, Servitzoglou M, Paikopoulou D, 
Theodosopoulou H, Madianos MM, Vasilatou-Kosmidis H. 
Psychological Problems in Children With Cancer in the 
Initial Period of Treatment. Cancer Nursing. 201 1; 34 (4): 
269-76. 

1 6. Cohen LL, Lemanek K, Blount RL,Dahlquist LM, Lim 
CS, Palermo TM,et al. Evidence-based Assessment of 
Pediatric Pain. Journal of PediatricPsychology. 2008; 33 
(9): 939-55. 

17. Rosati P,J enkner A, De Vito R,Boldrini R,Chiodi 
P,Celesti L, et al. 'Tell me about your pain': abdominal 
pain and a history of bullying BMJ Case Reports. 201 1; 
136 (1-2): 21-9. 

1 8. Hogan ME, Kikuta A, Anna TaddioA. A systematic 
review of measures for reducing injection pain during 
adult immunization.Vaccine. 2010; 28 (6): 1 5 1 4-2 1 . 

1 9. Askew C, Field AP. Vicarious learning and the 
development of fears in childhood. Behavior research and 
therapy. 2007; 45: 2616-27. 

20. Nielsen CS, Staud R, Price DD. Individual differences 
in pain sensitivity: measurement, causation, and 
consequences. The journal of pain. 2009; 1 0(3): 231 -7. 

21. Nielsen CS, Stubhaug A, Price DD, Vassend O, 
Czajkowski N, Harris JR. Individual differences in pain 
sensitivity: Genetic and environmental contributions. Pain. 
2008; 136 (1-2): 21-9. 

22. Kunde S, Riederer M, Moltz K. Chronic Illness. 
Clinical Pediatrics. 2008; 47 (5): 514-16. 

23. Silverman WK, Hinshaw SP. The second special issue 
of evidence-based psychosocial treatments for children 
and adolescents. A ten-year update. Journal of Clinical 
Child and Adolescent Psychology.2008; 15: 203-215. 



6 



Iranian Journal of Cancer Prevention 



Cortisol-a Key Factor to the Understanding of the Adjustment to Childhood Cancer 



24. Voepel-Lewis T, Zanoti J, Dameyer JA, Merkel S. 
Reliability and validity of the face, legs, activity, cry, 
consolabilitybehavioral tool in assessing acute pain in 
critically ill patients. Am J Crit Care.201 0; 1 9: 55-61 . 

25. Yi F, Hui J, Baxian Y, Haiyan A. Effects of a 
Selective Cyclooxygenase-2 Inhibitor on Postoperative 
Inflammatory Reaction and Pain After Total Knee 
Replacement. The Journal of Pain. 2008; 9: 45-52. 

26. Hankin BL, Badanes LS, Abela JRZ, Watamura SE. 
Hypothalamic-Pituitary-Adrenal Axis Dysregulation in 
Dysphoric Children and Adolescents: Cortisol Reactivity to 
Psychosocial Stress from Preschool Through Middle 
Adolescence. Biological Psychiatry. 2010; 68 (5): 484-90. 

27. Nieman LK. Dynamic evaluation of adrenal 
hypofunction. Journal of Endocrinology Investigation. 
2003; 26(7): 74-82. 

28. Comijs HC, Gerritsen L, Penninx BW, Bremmer MA, 
Deeg DJ, Geerlings Ml. The association between serum 
Cortisol and cognitive decline in older persons. Am J 
Geriatr Psychiatry.201 0; 18(1): 42-50. 

29. Ng AC, Kumar SK, Russell SJ, Rajkumar SV, Drake 
MT. Dexamethasone and the risk for adrenal suppression 
in multiple myeloma. Lukemia.2009; 23 (5): 1 009-1 01 1 . 

30. Watson S, Mackin P. HPA axis function in mood 
disorders. Psychiatry. 2009; 8 (3): 97-101. 

31. Hsiao CP, Moore IM, Insel KC, Merkle CJ. High 
Perceived Stress Is linked to Afternoon Cortisol Levels and 
Greater Symptom Distress in Patients With Localized 
Prostate Cancer. Nursing. 201 1 ; 4(4): 1 83-8. 

32. Williams NA, Davis G, Hancock M, Phipps S. 
Optimism and Pessimism in Children with Cancer and 
Healthy Children: Confirmatory Factor Analysis of the 
Youth Life Orientation Test and Relations with Health- 
Related Quality of Life. Pediatr Psychol. 2010; 35: 672- 
82. 



33. Mauclere-Denost S, Duron-Martinaud S, Nunes ML, 
Gatta B, Fagour C, Rault A, et al. Surgical excision of 
subclinicalcortisol secreting incidentalomas : Impact on 
blood pressure, BMI and glucose metabolism. Ann 
Endocrinol (paris). 2009; 70: 21 1-17. 

34. Firoozi M, Besharat MA, Farahani H, GhaedRahmat 
A. "Vitality" a missing link in adjustment to childhood 
cancer. Iranian Journal of cancer prevention. 201 1; 4 (3): 
109-113. 

35. Rimmele U, Meier F, Lange T. Suppressing the 
morning rise in Cortisol impairs free recall Learning. 
Memory. 2010; 17: 186-90. 

36. Holdstock JS, Mayes AR, Gong QY, Roberts N, 
Kapur N. Item recognition is less impaired than recall and 
associative recognition in a patient with selective 
hippocampal damage. Hippocampus.2005; 15: 203-15. 

37. PreuG D, Schoofs D, Wolf OT. Associations between 
endogenous Cortisol levels and emotional memory in 
young women: Influence of encoding instructions. 2009; 
1 2: 379-87. 

38. Firoozi M, Besharat MA, PournaghashTehraniS. 
Cognitive emotion regulation in children with 
acutelymphobelasticlukemia. Iranian Journal of cancer 
prevention. 201 1 ; 4(4): 1 83-8. 

39. Gilkey DP, Keefe TJ, Peel JL, Kassab OM, Catherine 
A. Kennedy. Risk Factors Associated With Back Pain: A 
Cross-Sectional Study of 963 College Students. Journal of 
Manipulative and Physiological Therapeutics. 2010; 33: 
88-95. 

40. Costigan M, Scholz J, Woolf CJ. Neuropathic Pain: A 
Maladaptive Response of the Nervous System to Damage. 
Annual Review Neuroscience.2009; 32: 1 -32. 

41. Kim H, Neubert JK, San Miguel A, Xu K, Krishnaraju 
RK. Genetic influence on variability in human pain 
sensitivity associated with gender, ethnicity and 
psychological temperament. Pain. 2004; 109: 488-96. 



Vol 6, No 1, Winter 201 3 



7 



